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geoteichum  candidum  as  a  cause  o?  conjunctival  micoses 
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Geotrichua  candidum  is  not  very  particular  in  choosing  tho  ground 
v’.ioro  it  grows,  and  it  is  not  raro  to  find  that  it  is  present  on  tho  mucous 
r.'.c.-jbrano  of  nan.  Schnoor  denonstrated  that  it  was  pro3ont  in  29£  and 
Swartz  and  Jonkolson  in  20. 8£  of  regular  stool.  ..eports  in  litoraturo 
confirn  ita  otiological  participation  in  tho  diseases  of  skin  (1 ,4) ,  lungs 
and  bronchi  (6,  7,  12,  14)  mucous  membranes  (2,  1o)  and  cornoa.  (9).  Our 
own  cases  indicate  that  this  partcular  fungus  is  also  present  in  diseases 
of  tho  conjunctiva. 

Our  Own  Casos 


Cane  1 .  —  M.  A.,  66  years,  admitted  for  oporation  of  cataract. 

Uight  eyo*  conjunctiva  and  oyoball  normal,  cxcopt  for  obfuscation  of  the 
Ions.  V.  o.  d.  counts  fingers  at  50  ca.  Left  eyo  samo  as  right  eye. 

V.  o.  s.  detocts  light,  projection  good.  T.  o.  maintained  at  17  mm  Hg. 

iArfo  from  both  conjunctival  sacs  shoved  on  incroaso  of  Gram-positive 
j,  -  re-prouucing  clubs  and  golden  staphylococci.  On  tho  tenth  day  of 
h.  •.•pitaliuntion,  tho  right  conjunctiva  produced  vhito  staphylococci  and  on 
br  .h  the  fungus  Gcotrichum  candidum,  and  tho  left  conjunctiva  producod 
vhito  staphylococci.  After  additional  four  days  tho  seed  of  Sabouraud 
nutritive  substanco  shoved  a  substantial  growth  of  Gootrichum  candidua  and 
r  ...y  bacteria,  Aftor  two  noro  days  tho  inflammatory  reaction  of  tho 
conjunctiva  suddenly  intensified,  particularly  of  both  lovor  eyelids,  and 
thoro  appearod  on  the  conjunctiva  gray  deposits  of  tho  size  of  grains  of 
coffoo  which  bled  easily  when  vo  tried  to  rc.ovo  then.  The  seeds  from 
conjunctival  doposits  of  both  oyolids  spread  on  Sabouraud* s  nutritious 


substance  shoved  a  substantial  increase  of  Gootrichum  candidum.  The 
conjunctival  deposits  disappeared  o.ftor  three  days  and  the  inf larr.r.-.atory 
reaction  subsided.  After  three  more  days  the  seeds  from  the  right 
conjunctiva  shoved  vhito  staphylococci  and  Gootrichum  candidun  on  peptonic 
agar,  and  from  the  loft  conjunctiva  there  vas  no  more  any  growth 

of  microbes.  Sproading  of  focos  on  Sabouraud's  nutritious  sv.bstance 
producod  tvice  Gootrichum  candidum. 

After  five  months  thoro  vas  no  growth  of  bactoria  or  fungi  in  tho 
spreads  of  tho  substanco  obtained  from  tho  conjunctiva.  Tho  obfuscation  of 
tho  left  cyo  was  removed.  The  courso  after  tho  operation  was  without  any 
complications. 

Case  2.  -  V,  A.,  70  years,  admitted  for  removal  of  cataract  of  tho 

left  eye.  Seven  years  ago  sho  was  operated  for  a  cataract  of  the  right  eye. 

Right  eye*  eyeball  and  conjunctiva  normal.  No  eyeglasses.  V.  o.  d. 
from  +  10.0  Dsph  5/5.  Left  eyo:  oyeball  and  conjunctiva  regular,  except 
for  the  obfuscation  of  tho  lens.  V.  o.  s.  movement  of  hand  in  front  of  the 
eye.  T.  o.  maintained  at  17  mm  Hg. 

Seeds  obtained  twice  from  tho  left  conjunctival  sac  showed  golden 
staphylococci.  There  was  an  inflammatory  reaction  of  the  conjunctiva  which 
kopt  intensifying  in  spite  of  tho  treatment,  and  seeds  obtained  after  two 
weeks  showed  golden  staphylococci  and  Gcotrichun  candidum  on  a  broth. 
Ropoated  spreading  of  seeds  from  tho  conjunctiva  and  feces  on  Sabouraud's 
nutritive  substance  revealod  Gootrichum  candidum.  The  patient  was  not 
oporatod. 

Caao  3.  -  L.  J. ,  69  yoars,  admitted  for  operation  of  a  cataract. 

Threo  months  earlier  a  purulond  lachrymal  sac  was  removed  from  the  right 
eyo. 


Right  eyo:  eyeball  and  conjunctiva  normal,  except  for  the 
obfuscation  of  the  lens.  V.  o.  d.  counts  fingers  at  20  cm.  Left  eyo  some 
as  right  oye.  V.  o.  s.  counts  fingors  at  20  cm.  T.  o.  maintained  at  17  mm 
Hg. 


Seodu  spread  twick  from  tho  right  conjunctiva  shoved  circular 
bacilli,  whito  end  golden  staphylococci.  Thoro  va3  a  slight  inflammatory 
reaction,  and  after  three  weeks  the  right  conjunctiva  produced  whito 
staphylococci  and  circular  bacilli,  while  the  left  conjunctiva  produced 
vhite  staphylococci,  groenish  stroptococci,  and  on  peptonic  agar  tho  fungus 
Gootrichum  candidum.  The  slight  inflammatory  reaction  of  tho  conjunctiva 
subsidod  shortly,  and  only  whito  staphylococci  grew  on  nutritive  substances. 
A  spread  of  feces  on  Sabouraud's  nutritive  substance  showed  an  increase  of 
the  fungus  Geotrichum  candidum.  The  obfuscation  of  the  right  eye  was 
oporatod.  Postoperational  course  without  complications. 


°£  gall  bladder  and  acute  append ici 
Troa  rccurrcut  conjunctivitis  of  be 
Six  months  ago  she  began  to  show  sy 


operated  seven,  years  ago  for  lithiasis 
bis.  I'or  one  and  half  years  3ho  sufferod 
bh  eyes  and  from  art'nriti3  of  the  joints. 
'.ptc;.;s  of  lithiasis  of  the  kidneys. 


Eight  eye:  congested  conjunctiva,  easily  scarified,  vith  blurred 
outline  of  Hoibora  elands.  Eyeball  normal.  Left  eyo  same  a3  right  eye. 
V.  o.  maintained  at  5/5.  ?.  o.  maintained  at  17  cm  Eg. 


radiological  thickening  of  mucous  membrane  of  jaw  sinuses.  OB  24/53. 
The  fungus  Gootriclium  candidum  was  grown.  from  seeds  obtained  from  urine, 
feces,  and  conjunctiva©  of  both  eyes. 


Cur  Own  Studios 


Studios  of  the  focos  of  50  patients  in  tho  oyo  department  showed  the 
presence  of  Gootrichum  candidum  in  50 ■/»  of  the  casos,  Candida  albicans  in 
34/5  of  cases,  and  Rhodoiorula  rubra  in  4>«  of  eases,  while  in  10#  of  the 
cases  there  was  a  mixed  presence  of  theso  microbes. 

In  order  to  determine  tho  dogroo  of  tho  virulence  of  tho  fungus 
Geotrichum  candidum  innoculatcd  in  tho  eyo  by  means  of  a  Graefe  knife  which 
was  previously  immersed  in  tho  culturo,  I  innoculatcd  one  eyeball  of  four 
vhito  raico.  They  died  after  37,  38,  55,  and  98  days  from  tho  moment  of 
infection.  In  tho  caso  of  two  mice,  I  observed  before  their  death 
convulsions  and  paresis  of  tho  roar  extremities.  I  did  not  obtain  any 
fungi  from  tho  intestines.  Histological  studies  showed  tho  presence  of 
groups  of  spore3  and  individual  filaments  of  tho  fungus  in  tho  conjunctivas 
of  the  infected  eyes,  and  in  tho  caso  of  two  mico  thore  were  also  similar 
changes  in  the  upper  layors  of  tho  cornea  (histological  studies  wore 
carriod  out  at  tho  Instituto  of  Pathological  Anatomy  of  the  J.  Strus 
Hospital  in  Poznan,  director  C.  Ilajovski,  >ID). 


Discussion 


Tho  viow  which  is  generally  accepted  and  according  to  which  the 
d is tur banco  of  equilibrium  of  bactorial  flora  after  a  general  and  local 
administration  of  antibiotics  is  tho  cause  of  mycosis,  has  not  been 
confirmed  in  the  eases  under  discussion.  The  presence  of  numerous  bacteria, 
which  was  observed  in  mycoses,  was  frequently  the  reason  why  theso  bacteria, 
particularly  stroptococci,  wore  bolioved  to  play  an  etiological  role  in 
those  procos303,  while  the  pathogenic  significance  of  the  fungi  was 
disregarded.  Ilowover,  it  seems  that  even  a  socondary  appearance  of  fungi 
is  not  without  significance  and  may  intonsify  the  inflammatory  condition  (3)« 

An  injury  during  tho  operation  could  load  in  tho  doscribod  cases  of 
cataract  to  mycosis  inside  of  tho  cyoball,  when  thore  is  inflammation 

of.  the  conjunctiva  and  Gootrichum  candidum  is  prosont.  -lien  I  performed 
operations  of  oyo  cataract,  in  a  number  cf  casos  thcro  wore  no  complications 
of  mycosis,  in  spite  of  the  fact  that  tho  fungus  was  prosent  in  the 


conjunctiva©.  This  shows  that  it  is  not  enough  for  the  fungus  to  ponotrat© 
inside  of  the  eyeball  to  produce  r.ycosis.  Other  favorable  conditions  arc 
needed  for  that.  Nevertheless,  this  does  not  justify  us  to  neglect  pre- 
oporational  studios  of  the  conjunctival  sac  with  regard  to  the  presence  of 
fungi. 


Ccotrichura  candidum  develops  in  almost  all  nutritive  substancos  used 
in  bacteriological  laboratories  (£>).  Its  gro’.rth  on  peptonic  agar  and  broth 
vas  in  tho  eases  described  above  a  basic  for  tho  diagnosis  of  conjunctival 
gcotrichosis  which  by  its  clinical  features  -  in  tho  samo  way  as  gcotrichosis 
of  tho  cornea  -  does  not  differ  from  similar  ailments  caused  by  Candida 
albicans.  Tho  cxistonco  of  fungi  in  lachrymal  passages  in  the  cases  of 
conjunctival  nycosos  (3)  can  indicate  that  Gootrichum  candidum  participates 
in  tho  formation  of  tho  inflammation  of  tho  lachrymal  sac  doscribed  above. 
This  participation  has  not  boon  determined  in  further  dotails.  I  did  not 
observe  any  pathological  manifestations  in  tho  digestive  tract,  but  this 
may  bo  conditioned  by  tho  difforonco  between  the  local  changes  which  are 
often  considerable  and  by  tho  mild  clinical  symptoms  (8). 

The  fact  that  tho  fungi  appear  in  7S>S  of  tho  cases  under  study  in 
the  mucous  membranes  of  the  digestive  tract,  of  which  Gootrichum  candidum 
appears  in  50$  of  the  eases,  indicates  that  the  fungi  play  a  greater  role 
in  various  ailments  than  it  is  generally  assumed.  Tho  last  of  tho  cases 
described  above,  particularly  tho  study  of  its  pathology,  suggosts  that 
fungi  play  a  role  in  certain  diseases  of  unknown  etiology,  and  it  seoms  to 
provido  on  argument  that  those  arc  manifestations  of  various  mucoses  and 
that  one  of  tho30  manifestations  is  conjunctival  mycosis.  The  presence  of 
Geotrichum  candidum  in  urine  shows  an  analogy  with  an  infection  by  tho  yoast 
Candida  albicans.  Tho  fact  that  tho  fungus  Gootrichum  candidum  is  presont 
simultaneously  in  the  mucous  mombranos  (of  the  digestive  tract  and  urinal 
tract)  and  in  tho  conjunctivao  in  the  eases  doscribed  above  indicates  that 
these  fungi  are  the  center  of  tho  spread  of  tho  infoction  and  that  they  may 
involve  tho  phenomena  of  organotropism  of  those  fungi. 

In  the  opinion  of  somo  authors  it  is  necessary  to  damage  tho  eye  to 
produce  experimental  mycosis  of  tho  eye  through  tho  blood  stream.  However, 
in  the  opinion  of  other  authors  it  requires  tho  formation  of  organotropism 
of  the  fungus  as  a  result  of  tho  growing  of  the  fungus  on  eye  tissues. 
Conjunctival  sycosis  observed  on  both  sides  remind;  us  of  inflammation  of 
the  sympathetic  norve  (ophthalmia  sympathica).  This  suggests  that  the 
mycotic  inflammation  of  tho  other  oyo  can  reflect  to  somo  oxtont  tho 
organotropism  of  these  fungi,  and  this  organotropism  undoubtedly  exercises 
an  influence  on  tho  formation  of  mycosis  through  the  spread  of  the  sporos. 

Experimental  infoction  of  white  mice  by  the  fungus  Gootrichum 
candidum  which  resultod  in  death  procodcd  by  convulsions  and  paresis  of  the 
rear  extremities,  agrees  with  the  results  obtained  by  Hoffmann  and  Vaubke 
•in  oxperimont8  involving  Candida  albicans.  This  indicates  that  mycotic 
inflammatory  conters  are  formod  through  the  sproad  of  tho  spores.  The 
period  of  timo  from  the  moment  of  the  infection  to  tho  appearance  of  the 
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:.y.  .;itoir.s  described  above  or  the  death  of  tho  nico  varied.  It  aeons  that 
•/.iis  time  defends  on  hov  long  it  takos  to  absorb  the  fungus  in  the  blood 
stream. 


C  <'lur.ir.n-. 

V,  Tho  clinical  picture  of  conjunctival  geotrichosis  can  assume  the 
form  of  the  usual  inflammatory  reaction,  acmotir.es  including  the  appearance 
of  gray  deposits. 

2.  Gcotriehun  candidura  is  a  fungus  which  is  found  most  frequently 

in  tho  mucous  membranos  of  tho  digestive  tract.  Its  simultaneous  appearance 
in  the  mucous  membranes  of  tho  urinal  tract  and  of  the  conjunct&vae  may 
rofloct  organotropism. 

3.  Tho  centor  of  infoction  by  tho  fungus  nay  bo  a  potential  source 
of  oxtensivo  infections  and  of  tho  formation  of  narcosis  through  the  spread¬ 
ing  of  tho  sporos,  and  this  does  not  necessarily  requiro  an  injury, 
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